Studies into Slo1 K+ channels and their ligand docosahexaenoic acid in murine sepsis to delineate off-target effects of immunonutrition.
Studies on omega-3 fatty acids, including docosahexaenoic acid (DHA), reveal diverging results: Their intake is recommended in cardiovascular disease and major surgery, while evidence argues against use in septic patients. DHA mediates its blood-pressure-lowering effect through Slo1 channels that are expressed on cardiovascular and immune cells. We hypothesised that conflicting effects of immunonutrition could be explained by the influence of omega-3 fatty acids on systemic blood pressure or immune effector cells through Slo1. The effect of DHA on blood pressure was analysed in septic wild-type (WT) mice. Septic WT and Slo1 knockout (KO) mice were compared regarding survival, clinical presentation, haematology, cytokine release and bacterial burden. Cytokine expression and release of bone marrow derived macrophages (BMDM) from WT and Slo1 KO mice was assessed in response to LPS. The significant blood-pressure-lowering effect of DHA in healthy animals was blunted in already hypotensive septic mice. Septic Slo1 KO mice displayed moderately lower bacterial burden in blood and lungs compared with WT, which did not translate into improved survival. Slo1 KO BMDM presented lower IL-6 levels in response to LPS, an effect that was abolished in the presence of DHA. More importantly, the strong inhibitory effect of DHA on IL-6 release was also observed in Slo1 KO BMDM. The controversial effects of immunonutrition in sepsis are unlikely to be primarily explained by the influence of DHA on blood pressure or effects on immune response mediated through Slo1 channels.